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Meet the NAO
• ~2 foot tall humanoid robot. Designed 

for research and education. 

• One of the most widely deployed 
social robots worldwide. 

• Released 2006. Company changed 
hands 4–5 times since.
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How do we use the NAO?

Choregraphe by Aldebaran
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Analyzing Choregraphe
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Social Robotics
We study how people interact with physical 
robots in everyday environments. 

• Social robots are entering schools, 
hospitals, homes 

• How people respond shapes how we build 
them 

• NAO: the most widely used humanoid  
in social robotics research 

Controlled experiments let us get real 
answers- which raises the question of how to 
run them.
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Wizard-of-Oz Studies
We need a framework to run these 
experiments, so we use the  
Wizard-of-Oz framework. 

A hidden researcher - the wizard - 
controls the robot in real time, while 
the participant believes it is 
autonomous. 

Why? 

• Prototype behavior without full 
programmed autonomy 

• Study authentic human response
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Choregraphe: A General Purpose Tool
Choregraphe can control the robot 
well, but it’s not designed for the kinds 
of studies run in social robotics 
research. 

• Flow-based IDE, not a study tool 

• Programming experience required 

• No study structure, no protocol 

• Trigger a behavior mid-trial? 

• Manually hunt through a flow 
diagram
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How do we analyze?
Choregraphe handles control- but 
what about everything else? 

• No logging. Nothing is captured 
when the trial ends. 

• Data must be manually recorded 
in real time. 

• Studies are comprised of much 
more than just code- where do all 
the documents go?
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A Known Crisis in HRI Methodology
In 2012, Laurel D. Riek published a paper titled “Wizard of Oz Studies in HRI:  
A Systematic Review and New Reporting Guidelines.” 

• Systematic review of 54 WoZ studies in HRI (2001 - 2011). 

• Only 5.4% of studies reported pre-experiment wizard training. 

• Only 3.7% of studies reported measuring wizard error. 

The field lacks tools to constrain wizard behavior and enforce standardized 
protocols, making studies nearly impossible to replicate.

A Web-Based Wizard-of-Oz Platform for Collaborative and Reproducible Human-Robot Interaction Research



What about the rest of 
the field?
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Other Solutions Came Before
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Polonius, OpenWoZ 

Flexible, but requires programming

WoZ4U 

Accessible, but platform-specific 

No methodological rigor

Low technical barrier High technical barrier

More rigorous 

Less rigorous 

?

Choregraphe 

Requires programming  
experience or training 

No methodological rigor



Distilling the problems
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Two Problems
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Problem 1:

Existing tools require substantial 
programming expertise, which 
prevents domain experts from 
conducting independent social 
robotics studies.

The Accessibility 
Problem

Problem 2:

The Reproducibility 
Problem
Without structured logging and 
protocol enforcement, experiment 
execution varies across 
participants and wizards in ways 
that are difficult to detect or control 
after the fact.



Two Research Questions
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Research Question 1:

Accessibility
Can researchers without 
programming expertise use a 
purpose-built platform to design 
and conduct Wizard-of-Oz studies?

Research Question 2:

Reproducibility
Can a WoZ-specific platform enable 
more faithful and reliable 
execution of study design 
compared to existing tooling? 



How can we fix this?
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Three Design Principles

A Web-Based Wizard-of-Oz Platform for Collaborative and Reproducible Human-Robot Interaction Research

Design Principle 1:

Hierarchical 
Specification
Study designs are 
structured data,  
not code. 

Study → Experiment → 
Step → Action. 

Shareable, analyzable, 
version-controllable.

Design Principle 2:

Event-driven 
Execution
Wizard clicks through. 

Behavior fires 
completely, and in order. 

No searching for the 
correct next step.

Design Principle 3:

Modular 
Architecture
Swap the NAO plugin 
for another robot 
platform. 

Study design persists. 

Robot-agnostic by 
design.



Existing Solutions

A Web-Based Wizard-of-Oz Platform for Collaborative and Reproducible Human-Robot Interaction Research

Polonius 

OpenWoZ 

Flexible, but requires programming

WoZ4U 

Accessible, but platform-specific 

No methodological rigor

Low technical barrier High technical barrier

More rigorous 

Less rigorous 

?

Choregraphe 

Requires programming  
experience or training 

No methodological rigor



Existing Solutions
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Polonius 

OpenWoZ 

Flexible, but requires programming

Low technical barrier High technical barrier

More rigorous 

Less rigorous 

HRIStudio
The answer?

WoZ4U 

Accessible, but platform-specific 

No methodological rigor

Choregraphe 

Requires programming  
experience or training 

No methodological rigor
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HRIStudio



The Experiment Designer
HRIStudio’s Experiment 
Designer allows a non-
programmer to drag-and-
drop predefined actions into 
a script. 

The hierarchical 
specification is enforced 
here: 

A study has experiments. 

An experiment has steps. 

A step has actions.
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The Execution Interface
The wizard clicks through an 
experiment’s script-following 
the designed order, but 
allowing for human 
intervention if needed. 

Video and audio are recorded 
for future viewing, time-
synced to trial events. 

Any deviations from the 
experiment script are logged 
and marked for later analysis.
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The Trial Report
The Trial Report shows a 
time-synced view of a trial’s 
events.  

Each event is timestamped 
and marked, allowing the 
researcher to analyze what 
happened, when it 
happened- so they can more 
easily figure out why. 

Any deviation from the 
experiment script is easily 
viewable here.
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The Study
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Designing a Pilot Study
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Between-subjects
Isolated conditionsFaculty participants

N = 6 60 minutes
Session length

Tool Training 

15 minutes

Design 

30 minutes

Trial 

10 minutes

Debrief 

5 min

The Task
Implement and execute “The Interactive Storyteller” - a standardized social robotics scenario 
in which the robot narrates a story to a participant, then asks a recall question.



Measuring Success
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Measurement Scale 1:

Design Fidelity 
Score (DFS)

Original measure

What fraction of the intended study 
design did the participant faithfully 
implement? Measures how well the 
platform lets researchers realize 
their design intent. 

Measurement Scale 2:

Execution Reliability 
Score (ERS)

Original measure

What fraction of planned behaviors 
executed correctly and on-cue 
during the live trial? Measures real-
time reliability under actual study 
conditions.

Measurement Scale 3:

System Usability 
Scale (SUS)

Validated · Benchmark 68

10-item standardized questionnaire 
measuring perceived ease of use. 
Scores above 68 indicate above-
average usability across industry 
benchmarks.



Results
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Scoring the Trials
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Execution Reliability Score

30 points

System Usability Scale

77 points
Over the benchmark (>68)

Design Fidelity Scale

43 points
Perfect design, every time.

Reliable execution achieved.



Phase Timing
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Average time per session
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23 mins saved

Total Session Time 

Tool Training Time

8 mins saved
Per session, on average.

Design Time

15 mins saved
Per session, on average.

Per session, on average



Selected Anecdotes from the Pilot
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Accessibility in Action

• W-05 (HRIStudio): Zero programming experience. Perfect design in 18 minutes. 

• W-04 (Choregraphe): Moderate programming experience. Incomplete design after 35 
minutes.

The Silent Deviation
W-01 (Choregraphe): Accidentally changed a core script detail mid-trial.  
The system allowed it and failed to log the error.



Conclusions
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Conclusions

A Web-Based Wizard-of-Oz Platform for Collaborative and Reproducible Human-Robot Interaction Research

The Accessibility Problem - Answered

HRIStudio scored 76.7 on the SUS — above the 68-point benchmark — while Choregraphe 
scored 59.2. Non-programmers can design and run complete WoZ studies.

The Reproducibility Problem - Answered

HRIStudio achieved perfect design fidelity (DFS = 100) and near-perfect execution reliability 
(ERS = 96.7). Study designs can be faithfully replicated.

The contribution- not just an architecture,  
but an open platform for the field.
HRIStudio is open-source and robot-agnostic. Study designs are shareable, version-
controllable files. The plugin architecture supports rapid addition of robot platforms. HRIStudio 
can be the basis upon which future studies are built- without having to engineer new tooling.
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Future Work
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Larger validation studies

The work done for this thesis is a pilot study- designed to prove feasibility of such a protocol 
and platform. With more time and funding, larger-scale studies can go more in depth.

Additional robot platform support
The architecture developed throughout this project has been 
designed to support multiple robotics platforms, yet in it’s current 
state, HRIStudio only supports the NAO. As demand changes, 
additional robot plugins can be implemented.



Thank you. 
Any questions?
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